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Supplementary Figure S1. Representative endoscopic and fluoroscopic images of planned day-case ERCP procedures.
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(A) Native major duodenal papilla before biliary cannulation. (B) Needle-knife precut sphincterotomy performed to facilitate biliary access. (C) Intraoperative cholangiography demonstrating common bile duct stones. (D) Extraction of common bile duct stones using a retrieval basket. (E) Intraoperative cholangiography showing biliary obstruction. (F) Placement of a biliary stent for biliary drainage. (G) Difficult biliary cannulation managed using the double-guidewire technique. (H) Difficult biliary cannulation managed using needle-knife fistulotomy.






Supplementary Figure S2. LASSO-based feature selection and predictor-selection stability.
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(A) Selection of the LASSO penalty parameter using 5-fold cross-validation in the development cohort. Mean cross-validated AUC is plotted across values of log(λ); the dashed and dotted vertical lines indicate λ_best and λ_1SE, respectively. (B) Standardized LASSO coefficient paths showing progressive coefficient shrinkage with increasing penalization; the dotted vertical line indicates λ_1SE. (C) Standardized coefficients of the 15 preprocedural predictors retained at λ_1SE after refitting the LASSO model using the complete development cohort. (D) Predictor-selection stability across the outer cross-validation folds, expressed as the proportion of outer folds in which each candidate predictor was retained after feature selection within the corresponding training data. Positive and negative coefficients indicate conditional predictive direction and should not be interpreted causally.


Supplementary Figure S3. Sensitivity analyses addressing predictor redundancy and coefficient-direction stability in the development cohort.
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(A) Pairwise correlations among age, ASA physical status, comorbidity count, Clinical Frailty Scale (CFS), Barthel Index, Mini Nutritional Assessment–Short Form (MNA-SF), and Mini-Cog.
(B) Out-of-fold performance (AUC, AP, and Brier score) of the primary preprocedural LASSO model and reduced models excluding (i) ASA physical status and comorbidity count or (ii) these variables plus age.
(C) Standardized LASSO coefficients for age, ASA physical status, and comorbidity count across five outer cross-validation folds. All coefficients were negative; these directions do not imply causal or protective effects. The reference line denotes zero.
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